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Abstract
Endoscopic ultrasound (EUS) elastography was designed to offer supplemental information about the examined area in
order to obtain a better characterization of tissue elasticity. The principle of the method implies that malignant structures
are harder than benign ones. Quantitative EUS elastography assessment can be done using post-processing computed
analysis. New ultrasound systems incorporate advanced real-time analysis software in order to offer a real-time value of the
elasticity, thus eliminating the inherent human bias induced by inter- and intraobserver perception errors. Other new EUS
procedures are currently available in order to increase the accuracy of the examination. The gold standard method for
certitude in cancer diagnosis remains EUS ﬁne-needle aspiration biopsy and the cytological examination of the aspirate.
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Materials
• Endoscope: Pentax UTK 3870 linear echoendoscope; Pen-
tax Europe GmbH, Hamburg, Germany.
• Ultrasound: Hitachi HI-VISION Preirus with elastography
modules; Hitachi Medical Co., Tokyo, Japan.
Background
Real-time elastography is currently available on many
commercial ultrasound systems. Even so, endoscopic ultra-
sound (EUS) elastography can be performed using only ap-
propriate compatible endoscopy–ultrasound systems
(Pentax–Hitachi). The latest ultrasound systems embedded
with ultrasound modules (Hitachi Preirus and Hitachi
Ascendus) permit a high-quality EUS elastography imaging of
focal lesions.
EUS elastography was designed and considered as a
method that offers supplemental information about the
examined area in order to obtain a better characteri-
zation of tissue.1 Initial reports considered elastography
for the characterization of superﬁcial organ lesions, such
as those in the breast, prostate, and thyroid gland, in order
to differentiate benign from malignant structures without tis-
sue sampling.2 The fundamental principle of the method
implies that malignant structures, producing changes in
the mechanical properties of the tissue, are harder than
benign ones.
Recently, most of the reports have concentrated on focal
lesions of the liver or the pancreas. Some qualitative3 and
quantitative4–6 studies analyzing the utility of the method for
the differential diagnosis between focal pancreatic lesions
have been published with similar good results.
Several techniques are available to quantitatively
characterize pancreatic lesions. The simplest one is the use
of strain ratio (SR). SR measurement was introduced in the
latest ultrasound systems to offer numeric information on
elastography images. SR is expressed as the ratio of lesion
hardness to surrounding hardness (connective tissue or fat
tissue).7 In normal conditions, the hardness of connective
tissue or fat tissue does not vary between individuals.2 A sin-
gle-center limited study4 using this method revealed very high
values for sensitivity and speciﬁcity (100% and 92.9%). An-
other recent published study,8 testing the cut-off values offered
by Garcia et al., could not obtain the same values. This dis-
crepancy is probably induced by the method itself. Choosing
two regions of interest on still images (in order to compare
them) induces clear artifacts. The method of identifying the
images to analyze from an elastography video is very
subjective.
In order to appreciate tissue elasticity patterns, different
elasticity values are marked with different colors (on a scale of
1–255). Quantiﬁcation of the hues inside the region of
interest through histogram analysis of EUS elastography
videos represents another technique for quantitative assess-
ment. Initially, this method could be performed by computed
post-processing analysis, but the latest ultrasound systems
include software for real-time analysis using hue histograms.
For a pertinent opinion on the usefulness of the method in the
characterization of focal pancreatic lesions, a large prospective
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European multicentric study was designed. Its results were
recently published,9,10 conﬁrming the accuracy of the infor-
mation gained by EUS elastography. The extensive analysis of
all the 258 patients from 13 participating centers revealed very
good intra- and interobserver variability. Furthermore, using
computer-aided diagnosis, the values for sensitivity, speciﬁcity,
and accuracy were 79.2%, 78.7%, and 79.1%, respectively,
when a cut-off value of 185 was used. The positive predictive
value and negative predictive value were 94.4% and 45.7%,
respectively.
Endoscopic Procedure
EUS elastography is performed during standard EUS examin-
ations (7.5-MHz frequency). Conventional EUS probes,
without any need for additional equipment that induces vi-
bration or pressure, can be used. The inherent movement of
the endoscope tip, and physiologic motion of the tissues in-
duced by respiration or heart movements, produces lateral
slippage of the structure in respect to the gastrointestinal wall
and the transducer. The EUS elastography mode displays a
two-panel image with the conventional EUS image on the
right side and the EUS elastography image on the left side. A
region of interest for elastography calculations is manually
selected in which the targeted lesion is included as well as the
soft surrounding tissues.1 For Hitachi systems the con-
ventional hue color map (red–green–blue) uses dark blue for
hard tissue, cyan for medium hard tissue, green for inter-
mediate tissue, yellow for medium soft tissue, and red for soft
tissue.
Key Learning Points/Tips and Tricks
• EUS elastography is a new technique performed during
standard EUS procedure that offers supplemental infor-
mation in order to help the clinician establish a more ac-
curate diagnosis.
• The EUS elastography color map (Hitachi) is arbitrary,
designed to display hard areas with blue, intermediate
hardness areas with green, and soft and very soft areas with
yellow-red.
• The differential diagnosis between chronic pseudotumoral
pancreatitis and pancreatic cancer is still difﬁcult, but in
clinical context and considering EUS and EUS elastography
aspects, it can be done with high accuracy.
• Quantitative EUS elastography assessment can be done
using post-processing computed analysis.
• New ultrasound systems incorporate advanced real-time
analysis software in order to offer a real-time value of
elasticity, thus eliminating the inherent human bias in-
duced by inter- and intraobserver perception errors.
Complications and Risk Factors
EUS is a minimally invasive technique with the same com-
plications reported with standard endoscopy. It shares the
risks and complications of other endoscopic procedures.11
EUS elastography does not add supplemental risk for the pa-
tient and prolongs insigniﬁcantly the examination time.
Alternatives
Other new EUS procedures are currently available in order to
increase the accuracy of the examination: contrast-enhanced
harmonic EUS, three-dimensional examination, reconstruction
software, etc. The gold standard method for certitude in cancer
diagnosis remains EUS ﬁne-needle aspiration (EUS-FNA) biopsy
and cytological examination of the aspirate. EUS elastography
does not tend to replace tissue conﬁrmation by EUS-FNA in
differentiating benign from malignant focal pancreatic lesions,
but to assess supplemental information about focal lesion
hardness in order to orient the diagnosis.
Furthermore, newly designed and commercially available
microprobes introduced through 19 gauge EUS-FNA needles
inside the tumor offer new hope for real-time histological
diagnosis.12 Further studies are currently needed in order to
appreciate the place of this state-of-the-art technology in the
daily practice of the gastroenterologists.
Scripted Voiceover
Time (min:sec) Voiceover text
00:07 Endoscopic ultrasound (EUS) reveals on the
pancreatic head a hypoechoic, inhomogeneous
tumor with areas of necrosis. It invades a branch
of the splenic artery and has close posterior
contact with the splenic vein.
00:24 The EUS aspect is predominantly blue, indicating a
very hard tumor, a typical aspect of a malignant
tumor.
00:38 Quantitative EUS elastography assessment by
post-processing computed analysis. Hue
histogram value is 221.
00:43 New ultrasound systems incorporate advanced
analysis software in order to offer a real-time
value of the elasticity.
00:55 Transabdominal ultrasound identiﬁes a 3 cm tumor
within the head of the pancreas.
01:00 EUS can characterize the pancreatic head tumor
more clearly.
01:05 EUS elastography suggests an intermediate
hardness with areas displayed with blue, green
and red. The aspect is typical for chronic
pancreatitis.
01:21 Quantitative EUS elastography assessment offers a
hue histogram value of 185.
01:27 Real-time elasticity analysis.
01.33 The gold standard method for a more certain
cancer diagnosis remains the endoscopic
ultrasound ﬁne-needle aspiration biopsy and the
cytological exam of the aspirate.
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